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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Applicant: Shuo-Yen Robert Li 

Case: 15 

Serial No. 09/882,139 

Filed: June 15,|2001 

Group Art Unit: 2663 

Examiner Chan T* Nguyen 

Title of Invention: A CONDITIONALLY NONBLOCING SWITCH OF THE 
CIRCULAR EXPANDER TYPE 

THE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 

SIR: 

Enclosed is a su pplement to the Preliminary Amendment, dated September 
12, 2001, in the above-identified application. This supplement is in Response to a Notice 
of Non-Compliant Amendment (37CFR 1.121) dated March 3, 2003. This Notice required 
a marked-up version of the replacement pages 8 and 9 included in the Preliminary 
Amendment - marked-up pages 8 and 9 are enclosed, starting with page 12 and ending 
with page 15 to be considered as appended to the Preliminary Amendment. 
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Pages 8 arid 9 were changed as follows ([ denotes the beginning and ] denotes the 
end of removed words, and underline denotes the addition of words): 
SUMMARY OF THE INVENTION 
\ the shortcomings of the prior art, as well as other limitations and 

deficiencies, are obviated in accordance with the present invention by applying algebraic 
principles to the physical realization of a large switching fabric based upon contemporary 
technologies. 

;[In accordance with a broad system aspect of the present invention, an 
NxN circular expander for serving a connection request to route k incoming signals* k<N, 

i 

and for enabling conditionally nonblocking switching, includes: (a) a switch defined by a 
set of connection states and having an array of N input ports with N distinct input 
addresses and an array of N output ports with N distinct output addresses wherein the k 
incoming signals arrive at k distinct input ports determining k active input addresses and 
are destined for corresponding k distinct output ports determining k active output 
addresses, the Switch accommodating every combination of concurrent connections, 
point-to-point or multicast, subject to the following constraint: if the input ports i and j 
are connected tb the output parts p and q, respectively, then HHIIn < |p-q|, where HHIIn « 
nun { N-li-jl 1 is toe distance between i and j on the discretized circle size N; and (b) 
control circuitry, coupled to the switch, for routing the incoming signals from the k 
distinct input ports to the corresponding k distinct output ports by activating one of the 
connection states such that the activated one of the connection states accommodates the 
connection request. 
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Ih accordance with a broad method aspect of the present invention, a 
method for constructing an NxN circular expander to serve a connection request to route 
k incoming signals, k^N, includes: (a) configuring a switch defined by a set of 
connection states and having an array of N input potts with N distinct input addresses and 
an array of N output ports with N distinct output addresses wherein the k incoming 
signals arrive at k distinct input ports determining k active input addresses and are 
destined for coi^esponding k distinct output ports determining k active output addresses, 
the switch accommodating every combination of concurrent connections, point-to-point 
or multicast, subject to the following constraint: if the input ports i and j arc connected to 
the output ports p and q 7 respectively, then HHIIn £ lp— qU where ||i-j|| N = min { HI, 
N-|i-j| j i $ the distance between i and j on the discretized circle size N; and (b) routing 
the incoming signals from the k distinct input ports to the corresponding k distinct output 
ports by activating one of the connection states such that the activated one of the 
connection states accommodates the connection request.] 

ijii accordance with a broad method aspect of the present invention, a 
method for implementing a class of NxN circular expanders e ach serving a connection 
request to route m incoming signals. m<N. and for enabling the service of anv connection 
request in a nonlocking wav on the condition that the connection ittmiftst in compliant to 
certain constraints, the method for each of the circular expanders includes: (aj 
configuring a switch defined bv a set of connection states and having an array of N input 
pons with N distinct incut addresses 0. 1 N-l and an array of N output ports with N 
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distinct output addresses 0. 1 N-l wherein the m incoming signals a rrive at m input 

ports determining m active input addresses and are destin ed for a to*^ nf ^ m<n<N. 



distinci 



output liorts determining n active output addresse s, and wherein said constraints 



on the i connection request are that: for anv two active input ad dresses i and i and any two 



active 



>utput addresses p and q such that i is being connected to p and i is bring 



connec ed to q ji-ilki < lo-aL where lli-illv = min Jli-iL N-li-ill is the distance between i 



and i oh the discrete circle of length N: and (b) routine the inco ming signals from said m 



input Arts to said n distinct output ports bv activating one of the connecti on states such 



that the activated one of the connection states accommodates the connection request 



subjee 



to said constraints on the connection request said class excluding (i) those having 



a swift: h constructed from the banyan network of expander cells prep ended with the 



shuffle exchange and (ii) those having a switch con structed from the shuffle-exchange 



netwoi k of expander cells prepended with the shuffle exchange. 



In accordance with a broad system aspect of the present i nvention, a class of 
NxN jircular expanders each serving a connection request to route m incoming signals, 



Tn<N, and for enabling the service of anv connection reque st in a nonlocking wav cm the 



on that the connection request is compliant to certain con straints, each of the 



nif^ulL expa nders includes: (al a switch defined bv a set of connection states and havi ng 



an ; 



arAv of N input ports with N distinct ir p"t addresses 0. 1 N-l and an array of N 



output ports With N distinct output addresses 0. 1 N-l wherein the m incoming 

v 

signals airive at m input ports detemiining m active input addresses and are destined ft* a 
total If n. m<Ti<N. distinct output ports dfttftrmining n active output addresses, and 
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whereig said constraints on the connection request are that: for any two active input 

\ i 

addresses i and i and any two active output addresses p and q such that i i$ being 
connected to p and i is being connected to q JIH 11 " ^ lp— ql- where Hi-ill ]* - min ( li— ik 
N-li-ilil is the distance between i and i on the discrete circle of length N: and (b) control 

it 

rircuitfo, coupled to the switch, for routine the incoming signals from said m in put ports 
to saidh distinct output ports by activating one of the connection states such that the 
activated one of the connection states accommodates the connection request subject to 
said constraints; on the connection request, said class excluding (ft those having a switch 
constructed from the banvan network of expander cells prepended with the shuffle 
exchange and f iil those having a switch constructed from the shuffle-exchange network 
of expander cells prepended with the shuffle e xchange. 
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